The new study began with a round of crosses between the widely used lab strain S288c and each of 60 strains sampled around the world from just about every environment in which Saccharomyces cerevisiae has been found. From each cross, Hou et al. [1] derived sets of four spores by meiosis from single hybrid cells, separated the spores, and allowed each one to germinate and form a colony. The reward of this procedure is the certainty that for any genetic difference between the parents, each parent's variant will always be inherited by exactly two of the four spores. Here the phenotype of interest was a failure to germinate or form a colony, which was interpreted as the consequence of inheriting something from each parent that when brought together was a fatally dysfunctional combination. With over one-quarter of the strains they tested, Hou et al. [1] saw a high enough failure rate to indicate some such incompatibility between S288c and that strain. One wonders how often a yeast lab (or a fly or worm or Arabidopsis lab) has performed crosses for unrelated purposes, and switched strains or procedures when obstructed by an annoyingly low fertility or viability.
The pattern of viability in 2 of the 16 incompatible crosses suggested that the unviable spores had been doomed by one incompatible pair of genetic elements. If the viable combinations carried by their parents are represented as AB and ab, the new combinations aB and Ab are lethal. Some old-school backcrossing of the F1 from those crosses to the S288c parent was used to isolate the problematic combinations on a genetic background that otherwise was almost entirely S288c. Sequencing those backcrossed derivatives revealed that in both strains, blocks of DNA carrying multiple genes had been exchanged between different chromosomes. Spores inheriting either the parental makeup (AB, say) or the translocated versions of both chromosomes (ab) are fine. The problem arises if a spore gets the S288c version of one chromosome and a translocated version of the other, because it carries two copies of the genes carried on one of the swapped fragments and, more problematically, lacks those carried on the other (aB or Ab).
For another eight strains, the inheritance pattern of spore viability suggested that only one of the two non-parental combinations was fatal, and their compatibility with each other implied that they were all incompatible with S288c for the same reason. Hou et al. [1] picked one and again combined classical and next-generation genomic approaches, testing the explanation that this too was a reciprocal translocation, but that one of the fragments exchanged between chromosomes lacked any vital genes. They reasoned that, in cases where two of four spores were viable, both of them must carry the imbalanced yet still viable combination. More spore manipulation and a technique known as bulk segregant analysis (BSA) confirmed this and identified which chromosome fragments were involved (Figure 1) .
Add S. cerevisiae to the list of model organisms with pools of gene islands rather than gene pools. The incompatibility between C. elegans strains [2] involves a single pair of genes instead of blocks of chromosomes, and probably the estimated 22 incompatible pairs detected in a global sample of 16 Drosophila strains too, although only one of those pairs has been identified so far [3] . Seven cases in A. thaliana and five more in maize are similarly attributed to pairs of loci [3] . A good deal of work, theoretical and empirical, has focused on the nature of such interactions and how they might end up preventing interbreeding. These discoveries imply that they accumulate readily, even without any obvious protective barriers, making speciation a simpler matter of geographically or sexually partitioning existing diversity.
However, these findings could be peculiarities of four lab-model species. Three of them share a strong tendency towards inbreeding, which makes this type of diversity easier to explain. C. elegans are mostly self-fertilizing hermaphrodites, and wild A. thaliana do a lot of self-pollinating. In yeast the vast majority of mating is between parent and daughter cells or between siblings derived by meiosis from the same diploid cell, and the vast majority of reproduction involves no sex at all, just parent cells budding off clones of themselves [4] . This would make mating between self-compatible AB and ab types rare, so the dysfunctional Ab and aB combinations are rarely produced, and both parental ones Reciprocal translocations result from an exchange of fragments between non-homologous chromosomes. A cross between S288c and a strain with a reciprocal translocation produces a heterozygote with one translocated and one standard copy of both affected chromosomes. There are three possible outcomes of meiosis in this cell: i) Each parental combination is inherited by two spores, and all four are viable. ii) Each of the four possible combinations is inherited by one spore, two of which lack the genes carried on one translocated fragment and have an extra copy of the genes on the other fragment. Usually neither imbalanced genotype is viable, but here gene '1' is not essential so three spores are viable. iii) Each of the imbalanced, non-parental combinations is inherited by two spores, and the two lacking the non-essential gene are viable. Fifty such colonies were cultured and pooled for DNA extraction and bulk segregant analysis (BSA). BSA was used to estimate the relative abundance of each sequence variant in a genetically mixed sample. The greater number of times that fragments of a particular chromosome region were encountered in the sequencing process, and the skewed frequencies of S288c alleles carried on those fragments (not shown) identified the reciprocally translocated fragments.
persist. Fruit flies, on the other hand, have their idiosyncrasies (the absence of recombination in males, for example), but none that seem likely to predispose their populations to harboring incompatible variants. In any case there may be no coherent model of speciation that can apply accurately to such widely varying life cycles. Chromosomal rearrangements are among the mechanisms that genetically isolate well-established species of Saccharomyces. Some mate freely with others, but the hybrids are generally sterile -in part due to reciprocal translocations [5] . The distribution of documented chromosome rearrangements among Saccharomyces species has not suggested a decisive role in speciation, but if other yeast species are also chromosomally diverse, those analyses may have oversimplified. Genome-wide sequence differences between yeast species can also cause hybrid sterility, by preventing the recombination between chromosomes that is required for successful meiosis. Hou et al. [1] suggest that this barrier may have caused the weaker incompatibility with S288c they saw in six other strains. But that genome-wide divergence accumulated after speciation. More likely to start the process is two-gene incompatibility, like the disruption of a regulatory nuclear-mitochondrial interaction in hybrids between S. cerevisiae and S. bayanus [6] .
Evolutionary geneticists will be curious about the role of selection in the origin and spread of irreconcilable chromosome pairs. In ecological models of speciation, genetic incompatibility arises because allele combinations that are adaptive in one niche are maladaptive in the other, and hybrids have low fitness in both. The first steps of this process were evident after just 500 generations in one yeast evolution experiment [7] . The nuclear-mitochondrial incompatibility between S. cerevisiae and S. bayanus noted above may have resulted from specialization for different carbon sources [6] . Among the adaptive mutations identified in other evolution experiments were chromosomal rearrangements that duplicated genes known to be involved in the uptake or metabolism of a limiting nutrient, or altered their regulation [8] . Preventing incompatibility within a lineage by making such rearrangements homozygous may be one advantage of inbreeding. None of the three reciprocal translocations documented by Hou et al. [1] looks obviously beneficial, although one of them separates two genes from their promoter regions, which might alter their expression.
The next step towards speciation would be the evolution of an aversion towards mating with each other. Such discrimination is adaptive if it keeps otherwise successful genotypes out of hybrid combinations with bleak prospects, and can evolve very quickly when artificially selected for [9] . The question is whether incompatible genotypes encounter each other often enough for mate choice to matter much. It's still hard to determine the genetic structure of natural yeast populations (they're invisible) but it might be interesting to see how these 60 strains behave given the freedom to choose their mates.
Limited chromosome mobility has been observed in mammalian interphase nuclei. Live imaging shows unidirectional and actin-dependent movement of HSP70 loci towards speckles upon heat shock, resulting in enhanced transcription. This adds further impetus to understanding compartmentalization of function in the nucleus.
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Transcription is the first step of gene expression. High throughput techniques and biochemical studies of specific genes have shown that there is an intricate machinery of transcription factors, chromatin and DNA modifications coordinating the rate and time of transcription of a given gene [1, 2] . Eukaryotes have an added layer of regulation to manage transcription: the localization of the gene locus in the compartmentalized nucleus. Individual chromosomes reside in limited regions of the interphase nucleus known as chromosome territories [3] . Microscopy approaches have suggested that transcription is enhanced at specific nuclear compartments, like speckles, where genes might cluster [4, 5] . Hence, dynamic changes in chromosome
